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§ Abstract 
O 

We present a calculation for a new limit on V e — > V T oscillation based 
on the recent data from CHORUS experiment. 

We are far from understanding the mass spectrum and mixings of fundamental 

O 

CN fermions. For the leptonic sector, experimental data set only upper limits for 

O 

^ neutrino masses, whereas the masses of charged leptons (especially m e and m M ) are 

measured with high precision. Unlike the quark sector, we do not have any 

^ established information on lepton mixings. If neutrinos have masses much less than 

<D 

i the experimental upper bounds [1], then the most promising way to obtain the 

Ph 

^ appropriate information is to search for neutrino oscillations. 

> 

Current accelerator based searches for neutrino oscillations are concentrated 
mainly on v M — > V T options [2, 3]. However, if the recent results from Super- 
Kamiokande [4] really reflect the existence of v M — > V T oscillations, then this can 
only be observed in experiments using long-baseline neutrino beams. Super- 
Kamiokande data yields sin 2 20^~ 0.82 and Am 2 = <9(10" 3 eV 2 ) but CHORUS and 

2 2 

NOMAD experiments are sensitive to Am = 0(1 eV ) with L ~ 1 km. A similar 
detector set up at L ~ 10 km will have the desired sensitivity. The idea of CERN 
long-baseline neutrino beam to Gran Sasso laboratory [5] seems to be very 
promising in observing v^— > v z oscillations. 
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On the other hand, one can find a number of arguments in favour of V e — > V t 
oscillations. For example, this is preferable in the framework of direct generalization 
[6] of the first lepton number scheme proposed by Konopinski-Mahmoud [7] and 
Zel'dovich [8]. The dominance of V e — > V T oscillations is also predicted by several 
preonic models [9] . 

Due to the above reasons, a search for v e — > v T oscillations becomes more 
important for the existing accelerator based experiments. Current limits on v e — > V T 
oscillations are rather poor: sin 2 20 eT < 0.25 for large Am 2 [1, 10]. In this note, we 
show that the recent data from CHORUS improves this bound essentially, and the 
second phase of analysis (with larger statistics etc.) will lead to further improvement 
at least by an order. 

For clearness let us consider the large Am values. In this case the expected 
number of observed x~ decays for channel i with branching ratio Bn is given by 

N T M =^ 2W »T- Br i-S*Vu a T- A T M £ T M dE W 
I ^ ' 11 

for v M — > V T oscillations, and 

K e =\ ^ 2ie eT Br i \*>v e °T A T e < 6 dE ( 2 ) 

I £ 11 

for v e — > v z oscillations. 

In Eqs.(l) and (2), <£y^ ^V e ) 1S tne incident v M (v e ) flux spectrum, avis the 

cross- section of the charged v T interaction, (A^ e ) is the acceptance and 

reconstruction efficiency for the corresponding t decay events originating from v M 
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— > VV (V e — > V r ) oscillations and (£^ e ) is the energy dependent kink 

T i T i 

detection efficiency. 

For the CERN neutrino beam, average energy of v e is higher than the average 
energy of v M , hence we can state that ■£ ^ ) < (A^ e £^ e ) . Therefore, 

one can easily obtain the following relation 



J$ a dE 

sin 2 26> = £-sin 2 26> • ^ 

eT ^ \<t>„ (7- dE 



Ve t 
<cr /r >., f<I> dE 

^ <°T>Ve ^Ve dE 



(3) 



where k < 1. We can assume < a T >yj U I < <7 T >y e = < Ey^ > I < E Ve > with good 

accuracy. Using results of the neutrino beam simulations for CHORUS [11]: 
<E VjU >~26.6 GeV, <£ Ve >=39.6 GeV and (|4> Ve dE)/(\<S> VjU dE)= 8.510" 3 , 

we obtain 

sin 2 20^ = 80- fc- sin 2 20^.. (4) 
According to Eqn.(4), recent CHORUS upper limit on V M —> V T oscillations, sin 2 29 MT 

3 2 

< 1.2-10" [12], simultaneously gives sin 29 eT < 0.10 for v e — > V T oscillations at large 
Am , which is more than two times stringent compared to the previous limit [1]. 

2 4 

Furthermore, designed sensitivity of CHORUS, namely sin 29 MT < 2- 10" , will 
correspond to sin 2 29 eT < 0.016. Moreover, combining results from CHORUS and 
NOMAD (because both experiments use the same neutrino beam), one can achieve 
additional improvement. 



Finally, if z events are observed by CHORUS and NOMAD, one will be able to 
distinguish between v e — > V z and V M — > V T oscillations using the transverse position 
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distribution of r events, because v e beam distribution is approximately flat whereas 
V^beam has a bell shaped distribution with a maximum at r = [3]. 

In conclusion, we have shown that the CHORUS and NOMAD results on v M — > 
V T oscillations give possibility to obtain the upper limit for v e — > v T oscillations too. 
Our estimations are approximate ones, and the calculated upper limit for sin 20 eT is 
rather conservative. More detailed calculations will further improve this limit by ~ 
10-^20 %. 
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